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Description

[0001] The present invention relates to a pressure
control valve which controls a refrigerant pressure at an
outlet side of a radiator based on a refrigerant temper-
ature at the outlet side of the radiator, and it is preferably
applicable to a vapor compression type refrigeration cy-
cle in which carbon dioxide (CO2) is used as a refriger-
ant.
[0002] EP-A-O 837 291 discloses a pressure control
valve for a vapor compression type refrigeration cycle
having a radiator for radiating heat of compressed re-
frigerant, an evaporator for evaporating refrigerant, and
a heat exchanger for performing heat exchange, said
pressure control valve being located between the outlet
side of said radiator and an inlet side of said evaporator.
Said pressure control valve comprises: a temperature
sensing portion for changing its internal pressure ac-
cording to a refrigerant temperature at the outlet side of
said radiator, a valve port for being controlled according
to the refrigerant temperature at the outlet side of said
radiator to control a refrigerant pressure at the outlet
side of said radiator, and a control valve main body hav-
ing said temperature sensing portion for adjusting an
opening degree of said valve port by reacting mechan-
ically to said internal pressure change of said tempera-
ture sensing portion. Said pressure control valve further
comprises a casing for accommodating said control
valve main body, a temperature sensing chamber
formed in said casing for accommodating said temper-
ature sensing portion and for communicating with an in-
let side of said heat exchanger, and a pressure introduc-
tion passage formed in said casing for introducing a re-
frigerant from said heat exchanger to an upstream side
of said valve port in a refrigerant flowing direction.
[0003] DE-A-196 31 914 discloses a known vapor
compression type refrigeration cycle having a radiator
for radiating heat of compressed refrigerant, an evapo-
rator for evaporating refrigerant and a heat exchanger
for performing heat exchange between the refrigerant
at an outlet side of said evaporator and the refrigerant
at an outlet side of said radiator.
[0004] Hitherto, there has been known means for at-
tempting to improve a refrigeration performance by
means of lowering enthalpy of the refrigerant at an inlet
side of an evaporator by performing heat exchange be-
tween the refrigerant at an outlet side of the evaporator
and that at the outlet side of the radiator.
[0005] Furthermore, as a control valve for adjusting a
valve port based on the refrigerant temperature at the
outlet side of the radiator, there has been known an in-
vention disclosed in JP-Shou 55-54777 A.
[0006] According to the control valve disclosed in the
above prior art, since a temperature sensing portion for
sensing the refrigerant temperature at the outlet side of
the radiator and the valve port whose opening degree
is to be adjusted according to an internal pressure of the
temperature sensing portion are provided in the same

flow passage in series, there is a problem that the re-
frigeration performance cannot be improved by the
aforementioned means.
[0007] In order to solve this problem, as disclosed in
JP Hei 5-203291 A, there is considered means in which
the temperature sensing portion is made into a temper-
ature sensing cylinder using a capillary tube to detect
the refrigerant temperature at the outlet side of the ra-
diator. However, in this means, since a heat sensed by
the temperature sensing cylinder transmits to a control
chamber at a diaphragm side through the capillary tube,
the temperature change in the control chamber is
lagged with respect to a refrigerant temperature change
at the outlet side of the radiator. Therefore, by this
means, a response characteristic of the control valve
with respect to the refrigerant temperature change at the
outlet side of the radiator (hereafter, this response char-
acteristic is referred to as temperature response char-
acteristic) is compromised, so that it is impossible to
suitably control the refrigeration cycle.
[0008] Further, since it is necessary to assemble the
capillary tube and the temperature sensing cylinder to
the outlet side of the radiator, the manufacturing proc-
esses for the refrigeration cycle is increased.
[0009] The present invention is made in light of the
above-mentioned problems, and it is an object of the
present invention to provide a pressure control valve
suitable for the refrigeration cycle having a heat ex-
changer for performing heat exchange between the re-
frigerant at the outlet side of the evaporator and that at
the outlet side of the radiator.
[0010] This object is solved by the features cited in
claim 1.
[0011] According to one aspect of a pressure control
valve of the present invention, a temperature sensing
portion is located in a casing for accommodating a con-
trol valve main body, and a temperature sensing cham-
ber communicating with an inlet side of a heat exchang-
er and an introduction passage for introducing a refrig-
erant flowing from the heat exchanger to an upstream
side of a valve port in a refrigerant flow are formed in
the casing.
[0012] Accordingly, it is possible to reduce a lag of
temperature change in the temperature sensing portion
with respect to a refrigeration temperature change at an
outlet side of a radiator in comparison with means for
sensing a refrigerant temperature at the outlet side of
the radiator by, as described in Japanese Patent Appli-
cation Laid-Open No. 5-203291, making the tempera-
ture sensing portion into the temperature sensing cylin-
der using the capillary tube.
[0013] Therefore, since it is possible to improve the
temperature response characteristic of a pressure con-
trol valve, the refrigeration cycle can be suitably control-
led.
[0014] Further, since it is not necessary to assemble
the capillary tube and the temperature sensing cylinder
to the outlet side of the radiator like Japanese Patent
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Application Laid-Open No. 5-203291, it is possible to re-
duce the number of processes for assembling the refrig-
eration cycle (the number of manufacturing processes),
so that it is possible to attempt to reduce a manufactur-
ing prime cost of the refrigeration cycle.
[0015] As described above, by the pressure control
valve according to the present invention, it is possible
to suitably control the refrigeration cycle while attempt-
ing to reduce a manufacturing prime cost of the refrig-
eration cycle.
[0016] According to the present invention, the pres-
sure control valve includes: a casing in which there are
formed a first passage for communicating an outlet side
of a radiator with an inlet side of a heat exchanger, and
a second passage for introducing a refrigerant flowing
from the heat exchanger to an upstream side of a valve
port in a refrigerant flow; a temperature sensing portion
whose internal pressure changes according to a tem-
perature of the refrigerant flowing through the first pas-
sage; and a valve body which penetrates through a sep-
aration portion for separating the first and second pas-
sages and adjusts an opening degree of the valve port
by reacting mechanically to an internal pressure change
of the temperature sensing portion.
[0017] Accordingly, it is possible to suitably control the
refrigeration cycle while attempting to reduce a manu-
facturing prime cost of the refrigeration cycle.
[0018] Further, according to the present invention, the
heat sensing portion is prevented from being cooled by
providing heat insulating members for preventing a heat
transfer between the temperature sensing portion and
the second passage, so that it is possible to surely con-
trol the refrigerant pressure at the outlet side of the ra-
diator.
[0019] other features and advantages of the present
invention will be appreciated, as well as methods of op-
eration and the function of the related parts, from a study
of the following detailed description, the appended
claims, and the drawings, all of which form a part of this
application. In the drawings:

Fig. 1 is a sectional view of a pressure control valve
according to a first embodiment of the present in-
vention;
Fig. 2 is Mollier diagram of carbon dioxide according
to a first embodiment of the present invention;
Fig. 3 is a sectional view of a pressure control valve
according to a second embodiment of the present
invention;
Fig. 4 is a sectional view of a pressure control valve
according to a third embodiment of the present in-
vention;
Fig. 5 is a sectional view of a pressure control valve
according to a fourth embodiment of the present in-
vention;
Fig. 6 is a sectional view of a pressure control valve
according to a fifth embodiment of the present in-
vention; and

Fig. 7 is a sectional view showing a modified exam-
ple of the pressure control valve according to the
fifth embodiment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0020] The pressure control valve is used in a refrig-
eration cycle in which carbon dioxide (CO2) is used as
a refrigerant (hereafter, referred to as CO2 cycle), and
Fig. 1 is a schematic illustration of the CO2 cycle.
[0021] In Fig. 1, a compressor 100 compresses the
refrigerant (CO2), and a radiator (gas cooler) 200 cools
the refrigerant compressed by the compressor 100.
And, at an outlet side of the radiator 200, there is pro-
vided a pressure control valve 300 for controlling an out-
let side pressure of the radiator 200 based on a refrig-
erant temperature at an outlet side of the radiator 200,
and the pressure control valve body 300 also functions
as a pressure reducing device for reducing pressure of
the high pressure refrigerant. Incidentally, details of the
pressure control valve 300 will be described later.
[0022] An evaporator 400 evaporates the (liquid
phase) refrigerant whose pressure has been reduced
by the pressure control valve 300. An accumulator (gas/
liquid separation means) 500 separates the refrigerant
flowing out from the evaporator 400 into a gas phase
refrigerant and a liquid phase refrigerant, thereby caus-
ing the gas phase refrigerant to flow to a suction side of
the compressor 100, and for storing an excessive refrig-
erant in the CO2 cycle.
[0023] An internal heat exchanger (hereafter, abbre-
viated as heat exchanger) 600 executes heat exchange
between the refrigerant at an outlet side of the evapo-
rator 400 flowed out from the accumulator 500 and the
refrigerant at the outlet side of the radiator 200. Enthalpy
of the refrigerant at an inlet side of the evaporator 400
is lowered by the heat exchanger 600, and a refrigera-
tion performance of the CO2 cycle is improved as shown
in Fig. 2.
[0024] Next, the pressure control valve 300 will now
be explained based on Fig. 1.
[0025] A control valve main body (element) 310 has
a temperature sensing portion 311 whose internal pres-
sure changes according to refrigerant temperature at
the outlet side of the radiator 200, and adjusts an open-
ing degree of an valve port 312 of the pressure control
valve 300 by reacting mechanically to a change in the
internal pressure of the temperature sensing portion
311. A casing 330 accommodates the control valve main
body 310.
[0026] Incidentally, the casing 330 is composed of a
casing main body portion 332 to which the control valve
main body 310 is fixed and in which a first refrigerant
outlet 331 connected to the inlet side of the evaporator
400 is formed, and of a lid body 334 which closes an
opening part for inserting/incorporating the control valve
main body 310 to the casing main body portion 332 and
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in which a first refrigerant inlet 333 connected to the out-
let side of the radiator 200 is formed.
[0027] And, in the casing 330 (casing main body por-
tion 332), there are formed a second refrigerant outlet
335 connected to a refrigerant inlet side of the heat ex-
changer 600 and a second refrigerant inlet 336 connect-
ed to a refrigerant outlet side of the heat exchanger 600.
And, the second refrigerant outlet 335 communicates
with the first refrigerant inlet 333, and the second refrig-
erant inlet 336 communicates with an upstream side of
the valve port 312 of the control valve main body 310 in
a refrigerant flow.
[0028] Incidentally, hereafter, a refrigerant passage
extending from the first refrigerant inlet 333 to the sec-
ond refrigerant outlet 335 is referred to as a first refrig-
erant passage (temperature sensing chamber) 337, and
a refrigerant passage extending from the second refrig-
erant inlet 336 to the valve port 312 is referred to as a
second refrigerant passage 338.
[0029] By the way, the temperature sensing portion
311 of the control valve main body 310 is positioned in
the first refrigerant passage 337 and senses a refriger-
ant temperature at the outlet side of the radiator 200.
The temperature sensing portion 311 comprises a film-
like diaphragm (pressure responsive member) 311a, a
diaphragm cover 311b for forming a sealed space (con-
trol chamber) 311c together with the diaphragm 311a,
and a diaphragm support member 311d for fixing the di-
aphragm 311a so as to interpose the diaphragm 311a
together with the diaphragm cover 311b.
[0030] Incidentally, in the sealed space 311c, the re-
frigerant (CO2) is filled and sealed under a density (in
this embodiment, about 625 kg/m3) in the range from a
saturated liquid density at its temperature of 0°C of the
refrigerant to a saturated liquid density at its critical point
of the refrigerant. Pressure in the first refrigerant pas-
sage 337 is introduced via a pressure introduction pas-
sage 311e to an opposite side to the sealed space 311c
with respect to the diaphragm 311a.
[0031] Further, 311f is a filling pipe for enclosing the
refrigerant into the temperature sensing portion 311
(sealed space 311c). The filling pipe 311f is made of a
metal having high thermal conductivity, such as copper
or the like, in order to match the refrigerant temperature
in the sealed space 311c to that in the first refrigerant
passage 337 without time lag.
[0032] A needle valve body 313 (hereafter, abbreviat-
ed as valve body) adjusts an opening degree of the
valve port 312. The valve body 313 is connected to the
diaphragm 311a to move in a direction in which the
opening degree of the valve port 312 is reduced me-
chanically driven by an internal pressure rise in the
sealed space 311c.
[0033] A spring 314 (elastic body) applies an elastic
force to the valve body 313 in the direction along which
the opening degree of the valve port 312 is reduced. The
valve body 313 is movable responding to a balance be-
tween the elastic force of the spring 314 (hereafter, this

elastic force is referred to as valve closing force) and a
force owing to a differential pressure between inside and
outside of the sealed space 311c (hereafter, this force
is referred to as valve opening force).
[0034] An initial set load for the spring 314 is adjusted
by rotating an adjusting nut 315. The initial set load
(elastic force under a state that the valve port 312 has
been closed) is set such that the refrigerant has a pre-
determined supercooling degree (in this embodiment,
about 10°C) in a condensation region lower than the crit-
ical pressure. Concretely, it is about 1 [MPa] calculated
in terms of pressure in the sealed space 311c at the in-
itial set load. Incidentally, a spring washer 315a prevents
the spring 314 from directly contacting the adjusting nut
315 when the adjusting nut 315 is rotated.
[0035] According to the above described structures,
the pressure control valve 300 controls, in a supercritical
region, a refrigerant pressure at the outlet side of the
radiator 200 based on a refrigerant temperature at the
outlet side of the radiator 200 so as to comply with an
isopycnic line of 625 Kg/m3, and controls, in a conden-
sation region, a refrigerant pressure (opening degree of
the pressure control valve 300) at the outlet side of the
radiator 200 such that a supercooling degree of the re-
frigerant at the outlet side of the radiator 200 becomes
a predetermined valve.
[0036] A valve seat main body 317 of the control valve
main body 310 and a valve body holder 316 described
later separate the first refrigerant passage 337 from the
second refrigerant passage 338, and further constitute
a partition wall portion for preventing the refrigerant at
a side of the refrigerant passage 338 from being heated
by the refrigerant at a side of the first refrigerant passage
337.
[0037] Incidentally, since the valve body 313 extends
from side of the first refrigerant passage 337 to the side
of the second refrigerant passage 338 (valve port 312)
penetrating through the valve body holder 316 for guid-
ing a sliding movement of the valve body 313, a clear-
ance (pressure loss) between the valve body 313 and
the valve body holder 316 must be limited to such a de-
gree that a large amount of refrigerant does not flow into
the second refrigerant passage 338 from the first refrig-
erant passage 337 via this clearance.
[0038] Next, characteristics of this valve will now be
described.
[0039] In the pressure control valve 300, since the
temperature sensing portion 311 is located in the first
refrigerant passage (temperature sensing chamber)
337, it is possible to reduce a timelag of temperature
change in the sealed space (control chamber) 311c with
respect to a refrigerant temperature change at the outlet
side of the radiator 200 in comparison with means for
sensing a refrigerant temperature at the outlet side of
the radiator 200 by, as recited in Japanese Patent Ap-
plication Laid-Open No. Hei 5-203291, making the tem-
perature sensing portion into a temperature sensing cyl-
inder using a capillary tube.
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[0040] Therefore, since the temperature response
characteristic of the pressure control valve 300 is im-
proved, it is possible to suitably control the CO2 cycle.
[0041] Further, in the sealed space 311c, since the re-
frigerant (CO2) is enclosed under a density (in this em-
bodiment, about 625 Kg/m3) in the range from a satu-
rated liquid density at its temperature of 0°C to a satu-
rated liquid density at its critical point, it is possible to
improve the refrigeration performance of the CO2 cycle
while keeping a coefficient of performance of the CO2
cycle high.
[0042] Further, since it is not necessary to assemble
the capillary tube and the temperature sensing cylinder
to the outlet side of the radiator as recited in Japanese
Patent Application Laid-Open No. Hei 5-203291, it is
possible to reduce the number of processes for assem-
bling the CO2 cycle (the number of manufacturing proc-
esses), so that it is possible to reduce a manufacturing
prime cost of the CO2 cycle.
[0043] In the above design, since the control valve
main body 310 (valve seat main body 317) is screw-
fixed to the casing main body 332 in which the second
refrigerant outlet 335 and the second refrigerant inlet
336 are formed, it is necessary to rotate the control valve
main body 310 with respect to the casing main body 332
under a state that the control valve main body 310 is
inserted into the casing main body 332, so that a work-
ability for assembling the control valve main body 310
to the casing main body 332 may be bad.
[0044] As shown in Fig. 3, there is adopted a structure
in which the control valve main body 310 is screw-fixed
to the lid body 334 for closing the casing main body 332,
and the lid body 334 to which the control valve main
body 310 has been fixed is screw-fixed to the casing
main body 332. Incidentally, in this embodiment, the first
refrigerant inlet 333 is formed in the casing main body
332, and the first refrigerant outlet 331 is formed in the
lid body 334.
[0045] Accordingly, since it is not necessary to rotate
the control valve main body 310 under the state that the
control valve main body 310 is inserted into the casing
main body 332 as described in the first embodiment, the
workability for assembling the control valve main body
310 is improved.
[0046] Therefore, since the workability for assembling
the pressure control valve 300 is improved, it is possible
to attempt to reduce a manufacturing prime cost of the
pressure control valve 300.
[0047] In Figure 1, a pressure in the first refrigerant
passage 337 is introduced to an opposite side to the
sealed space (control chamber) 311c with respect to the
diaphragm 311a. However, in case that a pressure loss
at the heat exchanger 600 is sufficiently small, it may be
constituted in such a manner that, as shown in Fig. 3, a
pressure in the second refrigerant passage 338 is intro-
duced to an opposite side to the sealed space (control
chamber) 311c with respect to the diaphragm 311a. As
shown in Fig. 4, the partition wall portion between the

first refrigerant passage 337 and the second refrigerant
passage 338 may be an outer peripheral part of the di-
aphragm cover 311b.
[0048] Incidentally, in this case, since the refrigerant
in the second refrigerant passage 338 is cooled by the
heat exchanger 600, a temperature in the sealed space
(control chamber) 331c becomes lower than a refriger-
ant temperature at the outlet side of the radiator 200, so
that it is necessary to make an initial set load of the
spring 314 larger than that in the above-mentioned em-
bodiments. By way of parenthesis, an increased amount
of the initial load is 0.2 - 0.5 [MPa] calculated in terms
of pressure in the sealed space 311c, although it differs
depending on the capacity of the heat exchanger 600.
[0049] In the above design, since a refrigerant which
has passed through the first refrigerant passage 337
and has been cooled by the heat exchanger 600 (here-
after, this refrigerant is referred as low temperature re-
frigerant) flows being directed from the second refriger-
ant inlet 336 to the valve port 312, the internal temper-
ature in the sealed space (control chamber) 311c be-
comes, owing to the low temperature refrigerant, lower
than a refrigerant temperature at the outlet side of the
radiator 200, so that there is a possibility that it becomes
impossible to accurately control a refrigerant pressure
at the outlet side of the radiator 200 (hereafter, this phe-
nomenon is referred to as defective control owing to the
low temperature refrigerant).
[0050] For this, although the defective control owing
to the low temperature refrigerant is corrected by adjust-
ing the initial load of the spring 314 in the above-men-
tioned embodiments, an object of the invention is to con-
trol more accurately the refrigerant pressure at the outlet
side of the radiator 200 by reducing the defective control
owing to the low temperature refrigerant.
[0051] That is, as shown in Fig. 5, in order to prevent
a heat transfer from the temperature sensing portion 311
to the second refrigerant passage 338 side, heat insu-
lating covers 401, 402 made of a material having low
thermal conductivity, such as resin, rubber or the like,
are fixed to the diaphragm cover 311b and the second
refrigerant passage 338 side of the diaphragm support
311d by an adhesive respectively.
[0052] Accordingly, since it is possible to prevent a
temperature in the sealed space (control chamber) 311c
from becoming, owing to the low temperature refriger-
ant, lower than a refrigerant temperature at the outlet
side of the radiator 200, it is possible to control more
accurately the refrigerant pressure at the outlet side of
the radiator 200.
[0053] Incidentally, a concave portion 402a is formed
at its diaphragm support 311d side of the heat insulating
cover 402, and a communication hole 402b is formed in
a bottom part of the concave portion 402a, in order to
prevent a choke at a pressure introduction port 311g for
introducing a pressure of the low temperature refriger-
ant to the valve body 313 side of the diaphragm 311a.
[0054] The pressure control valve according to the
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present invention has been applied to the pressure con-
trol valve 300 for the refrigeration cycle in which carbon
dioxide is used as the refrigerant. However, the pressure
control valve according to the present invention can be
applied, of course, to a refrigeration cycle (supercritical
refrigeration cycle) in which, for example, ethylene,
ethane, nitrogen oxide or the like is used as the refrig-
erant and a pressure in the radiator 200 exceeds a crit-
ical pressure of the refrigerant, and also to a refrigera-
tion cycle in which flon or the like is used as the refrig-
erant and a pressure in the radiator 200 is lower than a
critical pressure of the refrigerant.
[0055] Furthermore, in the above-mentioned embod-
iments, the film-like diaphragm 311a is used as a pres-
sure responsive member. However, the pressure re-
sponsive member may be composed of another one
such as accordion-like bellows or the like.
[0056] Although the present invention has been de-
scribed in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it
is to be noted that various changes and modifications
will be apparent to those skilled in the art. Such changes
and modifications are to be understood as being includ-
ed within the scope of the present invention as defined
in the appended claims.

Claims

1. A pressure control valve for a vapor compression
type refrigeration cycle having a radiator (200) for
radiating heat of compressed refrigerant, an evap-
orator (400) for evaporating refrigerant and a heat
exchanger (600) for performing heat exchange be-
tween the refrigerant at an outlet side of said evap-
orator and the refrigerant at an outlet side of said
radiator, said pressure control valve being located
between the outlet side of said radiator and an inlet
side of said evaporator, said pressure control valve
comprising:

a first temperature sensing chamber (311)
which changes its internal pressure according
to the refrigerant temperature in said chamber
(311) at the outlet side of said radiator (200),
a valve port (312) being controlled according to
the refrigerant temperature in said chamber
(311) at the outlet side of said radiator (200) to
control the refrigerant pressure in said chamber
(311) at the outlet side of said radiator (200);
a control valve main body (310) having said first
temperature sensing chamber (311) for adjust-
ing an opening degree of said valve port by re-
acting mechanically to said internal pressure
change of said first temperature sensing cham-
ber (311);
a casing (332, 334) for accommodating said
control valve main body;

a second temperature sensing chamber (337)
formed in said casing accommodating said first
temperature sensing chamber and for commu-
nicating with an inlet side of said heat exchang-
er;
a pressure introduction passage (338) formed
in said casing for introducing a refrigerant from
said heat exchanger to an upstream side of said
valve port in a refrigerant flowing direction;

wherein the pressure control valve includes a heat
insulating member (401, 402) for preventing a heat
transfer between said first temperature sensing
chamber (311) and said pressure introduction pas-
sage (338).

2. A pressure control valve according to claim 1,
wherein

the second temperature sensing chamber
(337) is formed as a first refrigerant passage, the
pressure introduction chamber (338) is formed as a
second refrigerant passage and a separation por-
tion (316, 317) is provided in the casing (332, 334),
said first refrigerant passage (337) being for making
a communication between the outlet side of said ra-
diator (200) and an inlet side of said heat exchanger
(600), said second refrigerant passage being for in-
troducing a refrigerant from said heat exchanger
(600) to an upstream side of said valve port (312)
in a refrigerant flowing direction, said separation
portion being for separating said first refrigerant
passage and said second refrigerant passage;

the first temperature sensing chamber (311)
changing its internal pressure according to a refrig-
erant temperature in said first refrigerant passage;
and wherein

said pressure control valve comprises
a valve body (313) penetrating through said

separation portion for controlling an opening degree
of said valve port by reacting mechanically to the
internal pressure change of said first temperature
sensing chamber.

Patentansprüche

1. Drucksteuerventil für einen Dampfdruck-Kältemit-
telkreislauf mit einem Abstrahler (200) zum Ab-
strahlen von Wärme von komprimiertem Kältemit-
tel, einem Verdampfer (400) zum Verdampfen von
Kältemittel und einem Wärmetauscher (600) zum
Ausführen eines Wärmetausches zwischen dem
Kältemittel und einer Auslassseite des Verdamp-
fers und des Kältemittels an einer Auslassseite des
Abstrahlers, wobei das Drucksteuerventil zwischen
der Auslasssseite des Abstrahlers und der Einlass-
seite des Verdampfers angeordnet ist, und wobei
das Drucksteuerventil umfasst:
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eine erste Temperaturfühlerkammer (311), wel-
che ihren inneren Druck in Übereinstimmung
mit der Kältemitteltemperatur in der Kammer
(311) an der Auslassseite des Abstrahlers
(200) ändert,
eine Ventilöffnung (312), die in Übereinstim-
mung mit der Kältemitteltemperatur in der Kam-
mer (311) an der Auslassseite des Abstrahlers
(200) zur Steuerung des Kältemitteldrucks in
der Kammer (311) an der Auslassseite des Ab-
strahlers (200) gesteuert wird;
ein Steuerventil-Hauptkörper (310), welcher
die erste Temperaturfühlerkammer (311) zum
Einstellen eines Öffnungsgrades der Ventilöff-
nung aufweist, indem er mechanisch auf die in-
nere Druckänderung der ersten Temperatur-
fühlerkammer (311) reagiert;
ein Gehäuse (332, 334) zum Aufnehmen des
Steuerventil-Hauptkörpers;
eine zweite Temperaturfühlerkammer (337),
die in dem Gehäuse ausgebildet ist, welches
die erste Temperaturfühlerkammer aufnimmt,
und zur Verbindung mit einer Einlassseite des
Wärmetauschers ausgebildet ist;
ein Druckeinleitungsdurchgang (338), der in
dem Gehäuse zum Einleiten eines Kältemittels
von dem Wärmetauscher zu einer stromauf-
wärtigen Seite der Ventilöffnung in einer Kälte-
mittelströmungsrichtung ausgebildet ist;

wobei das Drucksteuerventil ein wärmeisolieren-
des Element (401, 402) zur Verhinderung einer
Wärmeübertragung zwischen der ersten Tempera-
turfühlerkammer (311) und dem Druckeinleitungs-
durchgang (338) enthält.

2. Drucksteuerventil gemäß Anspruch 1, wobei
die zweite Temperaturfühlerkammer (337) als ein
erster Kältemitteldurchgang ausgebildet ist, die
Druckeinleitungskammer (338) als ein zweiter Käl-
temitteldurchgang ausgebildet ist und ein Abtren-
nungsabschnitt (316, 317) in dem Gehäuse (332,
334) vorgesehen ist, wobei der erste Kältemittel-
durchgang (337) zur Herstellung einer Verbindung
zwischen der Auslassseite des Abstrahlers (200)
und einer Einlassseite des Wärmetauschers (600)
vorgesehen ist, wobei der zweite Kältemitteldurch-
gang zum Einleiten eines Kältemittels aus dem
Wärmetauscher (600) an eine stromaufwärtige Sei-
te der Ventilöffnung (312) in einer Kältemittelströ-
mungsrichtung vorgesehen ist, wobei der Abtrenn-
abschnitt zum Abtrennen des ersten Kältemittel-
durchgangs und des zweiten Kältemitteldurch-
gangs vorgesehen ist;
die erste Temperaturfühlerkammer (311) ihren inne-
ren Druck in Übereinstimmung mit einer Kältemit-
teltemperatur in dem ersten Kältemitteldurchgang
ändert; und wobei das Drucksteuerventil

einen Ventilkörper (313) umfasst, der den Abtrenn-
abschnitt durchdringt, zur Steuerung eines Öff-
nungsgrades der Ventilöffnung, indem er auf die in-
nere Druckänderung der ersten Temperaturfühler-
kammer mechanisch reagiert.

Revendications

1. Robinet à régulateur de pression pour cycle frigori-
fique de type à thermocompression comportant un
radiateur (200) destiné à rayonner la chaleur du flui-
de frigorigène compressé, un évaporateur (400)
destiné à évaporer le fluide frigorigène et un échan-
geur de chaleur (600) destiné à effectuer un échan-
ge de chaleur entre le fluide frigorigène au niveau
du passage latéral de sortie dudit évaporateur et le
fluide frigorigène au niveau du passage latéral de
sortie dudit radiateur, ledit robinet à régulateur de
pression étant situé entre le passage latéral de sor-
tie dudit radiateur et un passage latéral d'entrée du-
dit évaporateur, ledit robinet à régulateur de pres-
sion comprenant :

une première chambre de détection de tempé-
rature (311) laquelle modifie sa pression inter-
ne conformément à la température du fluide fri-
gorigène dans ladite chambre (311) au niveau
du passage latéral de sortie dudit radiateur
(200),
un passage du robinet (312) est contrôlé con-
formément à la température du fluide frigorigè-
ne dans ladite chambre (311) au niveau du pas-
sage latéral de sortie dudit radiateur (200) pour
contrôler la pression du fluide frigorigène dans
ladite chambre (311) au niveau du passage la-
téral de sortie dudit radiateur (200) ;
un corps principal du robinet à régulateur (310)
comportant ladite première chambre de détec-
tion de température (311) destinée à ajuster un
degré d'ouverture dudit passage du robinet en
réagissant de façon mécanique à ladite modi-
fication de la pression interne de ladite premiè-
re chambre de détection de température (311) ;
une enveloppe (302, 334) destinée à contenir
ledit corps principal du robinet à régulateur ;
une seconde chambre de détection de tempé-
rature (337) conçue dans ladite enveloppe con-
tenant ladite première chambre de détection de
température et destinée à communiquer avec
un passage latéral d'entrée dudit échangeur de
chaleur ;
un conduit d'introduction de la pression (338)
conçu dans ladite enveloppe afin d'introduire
un fluide frigorigène depuis ledit échangeur de
chaleur vers un côté en amont dudit passage
du robinet dans la direction du fluide frigorigène
circulant ;
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dans lequel le robinet à régulateur de pres-
sion inclut un élément isolant (401, 402) destiné à
empêcher un transfert de chaleur entre ladite pre-
mière chambre de détection de température (311)
et ledit conduit d'introduction de la pression (338).

2. Robinet à régulateur de pression selon la revendi-
cation 1, dans lequel la seconde chambre de détec-
tion de température (337) est conçue en tant que
premier conduit à fluide frigorigène, la chambre d'in-
troduction de la pression (338) est conçue en tant
que second conduit à fluide frigorigène et une partie
de séparation (316, 317) est prévue dans l'envelop-
pe (332, 334), ledit premier conduit à fluide frigori-
gène étant destiné à effectuer une communication
entre le passage latéral de sortie dudit radiateur
(200) et un passage latéral d'entrée dudit échan-
geur de chaleur (600) dudit second conduit à fluide
frigorigène étant destiné à introduire un fluide frigo-
rigène depuis ledit échangeur de chaleur (600) vers
un côté amont dudit passage du robinet (312) dans
la direction du fluide frigorigène circulant, ladite par-
tie de séparation étant destinée à séparer ledit pre-
mier conduit à fluide frigorigène et ledit second con-
duit à fluide frigorigène ;

la première chambre de détection de tempé-
rature (311) modifiant sa pression interne confor-
mément à une température du fluide frigorigène
dans ledit premier conduit à fluide frigorigène ; et
dans laquelle

ledit robinet régulateur de pression comprend
un corps de robinet (313) pénétrant dans la-

dite partie de séparation afin de réguler un degré
d'ouverture dudit passage de robinet en réagissant
de façon mécanique à la modification de la pression
interne de ladite première chambre de détection de
la température.
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